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METHODS

ABSTRACT
Background: Sulopenem is a novel thiopenem antibiotic available in oral
prodrug and intravenous formulations being studied for urinary tract and intraabdominal infections. The oral formulation of sulopenem is coformulated with
probenecid. In this study we investigated the effects of itraconazole, a
cytochrome P450 (CYP3A4) and P-glycoprotein (Pgp) inhibitor, on the
pharmacokinetic profile of sulopenem, administered alone or with probenecid.
While sulopenem is not expected to be a CYP3A4 or Pgp substrate, the
prodrug, sulopenem etzadroxil, is an in vitro substrate for Pgp and probenecid,
while primarily an OAT inhibitor, may have effects on other relevant metabolic
pathways.
Materials/methods: 64 healthy adult subjects were dosed in four cohorts over
two study periods with a single dose of either: 1.0 gm of IV sulopenem, 500 mg
sulopenem etzadroxil/500 mg probenecid in a bilayer tablet (fasted and, in a
separate cohort, in the fed state) or 500 mg sulopenem etzadroxil tablet (fed)
without and then with multiple-doses of 200 mg itraconazole over four days.
Results:
Effect of itraconazole on Plasma Sulopenem Pharmacokinetic Parameters
Sulopenem
AUC 0-inf (h*ng/mL)
1.0 gm IV sulopenem
500 mg sulopenem etzadroxil +
500 mg probenecid
500 mg sulopenem etzadroxil
Cmax (ng/mL)
1.0 gm IV sulopenem
500 mg sulopenem etzadroxil +
500 mg probenecid
500 mg sulopenem etzadroxil

N

Alone

+ Itraconazole

Ratio

90% CI

Fasted
Fed
Fasted
Fed

15
16
15
15

30,699
6,146
4,167
4,816

31,606
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4,296
4,849

103
111
103
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99-107
105-118
93-113
95-106

Fasted
Fed
Fasted
Fed

15
16
15
15

10,165
2,254
1,771
1,988

10,522
2,816
1,602
2,077

104
125
91
105

99-108
106-149
77-106
91-119

Conclusions: Overall, itraconazole had no significant effect on the
pharmacokinetics of sulopenem with a small increase in sulopenem oral
exposure observed only when oral sulopenem etzadroxil was combined with
both probenecid and food. Sulopenem does not appear to be a significant
substrate for cytochrome CYP3A4 or Pgp.

INTRODUCTION
•

Sulopenem is a novel thiopenem antibiotic available in oral
prodrug and intravenous formulations being studied for urinary
tract and intra-abdominal infections.

•

The oral formulation of sulopenem is coformulated with
probenecid.

•

In this study we investigated the effects of itraconazole, a
cytochrome P450 (CYP3A4) and P-glycoprotein (Pgp) inhibitor,
on the pharmacokinetic profile of sulopenem, administered
alone or with probenecid.

•

● 64 healthy adult subjects were dosed in four cohorts over two

study periods with a single dose of either: 1.0 gm of IV
sulopenem, 500 mg sulopenem etzadroxil/500 mg probenecid in
a bilayer tablet (fasted and, in a separate cohort, in the fed
state) or 500 mg sulopenem etzadroxil tablet (fed) without and
then with multiple-doses of 200 mg itraconazole over four days.

RESULTS
Table 3: Effect of Itraconazole on Plasma Sulopenem
Pharmacokinetic Parameters after Dosing with Bilayer Tablet

Figure 2: Mean Plasma Sulopenem Concentrations after
Dosing of Bilayer Tablet with and without Itraconazole

RESULTS
Table 1: Demographic and Baseline Characteristic for All
Cohorts Combined – Safety Population
Statistic/Category
Age at informed consent (years)
n
Mean (SD)
Sex – n (%)
Female
Male
Race – n (%)
White
Black or African American
Other
Ethnicity – n (%)
Hispanic or Latino
Not Hispanic or Latino
Height (cm)
n
Mean (SD)
Body weight (kg)
n
Mean (SD)
BMI (kg/m2)
n
Mean (SD)

All Cohorts Combined
64
38.2 (8.99)
6 (9.4)
58 (90.6)
20 (31.3)
42 (65.6)
2 (3.1)
4 (6.3)
60 (93.8)
64
175.74 (7.495)
64
81.43 (11.412)
64
26.31 (2.743)

Figure 1: Plot of Mean Plasma Sulopenem Concentrations by
After IV Dosing with and without Itraconazole

Baseline was defined as the measurement at Screening. BMI = body mass index = 10,000 x weight (kg)/height (cm2). Percentages were
calculated using the number of subjects of the Safety Population as the denominator. SD = standard deviation.

Table 2: Effect of Itraconazole on Plasma Sulopenem
Pharmacokinetic Parameters for Cohort 1: Paired T-Test
Pharmacokinetic Parameter Population

While sulopenem is not expected to be a CYP3A4 or Pgp
substrate, the prodrug, sulopenem etzadroxil, is an in vitro
substrate for Pgp and probenecid, while primarily an OAT
inhibitor, may have effects on other relevant metabolic
pathways.
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Bilayer tablet = sulopenem etzadroxil 500 mg + probencid 500 mg
SD – standard deviation; lower limit of quantification = 10 ng/ml

CONCLUSIONS
• Overall, itraconazole had no significant effect on the
pharmacokinetics of sulopenem with a small increase in
sulopenem oral exposure observed only when oral sulopenem
etzadroxil was combined with both probenecid and food.
• Sulopenem does not appear to be a significant substrate for
cytochrome CYP3A4 or Pgp.

I

T

ERUM
herapeutics

